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The natural disasters incident that frequently hit Indonesia are floods, severe droughts, tsunamis, earth-
quakes, volcano, eruptions, landslides, windstorm and forest fires.  The impact of those natural disasters are 
significantly severe and affecting the quality of life of the community due to the breakdown of the public as-
sets as one source to deliver public services. This paper is aimed to emphasis the importance of natural disas-
ter risk-informed in relation to public asset management in Indonesian Central Government, particularly in 
asset planning stage where asset decision is made as the gate into the whole public asset management pro-
cesses.  A Case study in the Ministry of Finance Indonesia as the central government public asset manager 
and in 5 (five) line ministries/governmental agencies as public asset users was used as the approach to 
achieved the research objective.  The case study devoured three data collection techniques i.e. interviews, 
observations and document archival which will be analysed by a content analysis approach.   
The result of the study indicates that Indonesian geographical position exposing many of public infra-
structure assets as a high vulnerability to natural disasters.  Information on natural-disaster trends and predic-
tions to identify and measure the risks are available, however, such information are not utilise and integrated 
to the process of public infrastructure asset planning as the gate to the whole public asset management pro-
cesses.  Therefore, in order to accommodate and incorporate this natural disaster risk-information into public 
asset management processes, particularly in public asset planning, a public asset performance measurements 
framework should be adopted and applied in the process as one sources in making decision for infrastructure 
asset planning.  Findings from this study provide useful input for the Ministry of Finance as public asset 
manager, scholars and private asset management practitioners in Indonesia to establish natural disaster risks 
awareness in public infrastructure asset management processes. 
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The Indonesian government has invested extensive amount of capital expenditure on various fields and 
forms, including land, buildings and infrastructures.  With this substantial investment, the government should 
ensure a proper management of the assets, so that the public assets can continue to contribute maximally to 
the community and to be used as supporting sources in order to deliver high quality public services, provide 
secure and comfort environment. With the increasing complexity of the problems involved in the manage-
ment of public assets, plus the amount of capital investment spent by the government related to the public 
assets, resulting in the increasing importance of the role of the management of public assets. The first phase 
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in the management of public assets is the Asset Planning. If this phase is neglected, it will result in cost 
overruns and benefit shortfalls both to the assets and to the government as asset owner. Studies have proven 
that the underlying issues that cause a lot of problems in the asset management process are incomprehensive 
asset planning in government bodies.  
At the same time, natural disaster threatened the public assets especially infrastructure asset at any time. 
Therefore, it is crucial to consider and carefully take into consideration this natural disaster risks into asset 
management lifecycle where asset planning is the main gate to the cycle.  Organisational resilience in rela-
tion to public asset can be achieved through risk assessment and the preparation of risk minimisation and 
mitigation approaches. It must be recognised within the context of natural disasters that the potential risk is 
quite uncertain in terms of both frequency and the extent of damage and that in order to address the risk mit-
igation and monitoring strategies need to be researched and developed.  Such exertions can only be achieved 
if information related to the natural disaster and its effects to the assets is properly collected, stored and 
maintained before incorporated to the asset planning stage. 
Therefore, the aims of this paper is to emphasis the importance of natural disaster risk-informed in relation 
to public asset management in Indonesian Central Government, particularly in asset planning stage where 
asset decision is made as the gate into the whole public asset management processes.  By maintaining high 
quality and up to date data regarding the assets including natural disaster risk-data, public organisations can 
significantly improve their efficiency, effectivity and the quality of public services; and at the same time be 
natural disaster risk-informed. 
This paper starts with discussion on the impact and effect of natural disaster to public infrastructure assets, 
followed by asset planning and asset performance measurements.  After that the paper discusses methodolo-
gy used in this study, followed by discussion on findings of the study and closes with conclusions. 
 
2. LITERATUR REVIEW 
 
(1) Natural disaster 
The number just kept getting bigger and bigger. At first it was a staggering 13.000, the next day, over 
25.000 and then 58.000.  By the end of the week, on January 1st, 2005, the death toll of the Asian Tsunami 
had reached 122.000. Yet the number kept climbing, and nobody knew when it would stop.  It was impossi-
ble to grasp the scale of the devastation.  In the space of a few hours, thousands of people were killed without 
warning by an earthquake and three massive waves, each as high as a 10-storey building.  The death toll set-
tled around 270.000 lives.  How can we even begin to recover from something like this?  The death toll is 
miserably; the public infrastructure asset that washed away is another depressing issue.  According to Aceh’s 
Provincial Government, more then 50% of the total assets were washed away and badly damaged.  The Aceh 
Tsunami is not only weakening us on the importance of Disaster Risk Reduction (DRR) to human live but 
also to public infrastructure assets interests as the pillar of the civilisation.  For national governments, time 
delays between public investment in risk reduction and benefits when hazards are infrequent, and the politi-
cal invisibility of successful risk reduction can be pressures for a rejection attitude that leads to inaction [1].  
The incidence of natural disasters in recent decades has increased in both number and the extent of dam-
age. In each year of the past decade an average of 258 million people have suffered from disasters, increase 
from 74 million a year in the 1970s (Christian Aid, 2006, p. 7 cited in Warren [2]).  In 2008 the number of 
reported natural disasters were 326 worldwide, with approximately 235.736 people reported killed.  This is 
the second highest number in a decade, the highest being as a result of the 2004 tsunami (Rodriguez et al., 
2008, p. 326 cited in Warren [2].  The total cost of natural disasters in 2008 was US$ 181 billion.  This com-
pares to the costs of hurricane Katrina in 2005, which are estimated at US$140 billion.  Damage from Hurri-
cane Ike, which hit the USA in 2008 cost US$31.5 billion.  In total, nine of the 15 natural disasters with 
damage costs of US$ 1 billion or greater occurred in North America, a further two occurred in Europe; three 
of the remainder occurred in China [2]. Figures from insurers reveal a drop in the extent of natural disaster 
related losses to the lowest in three years for 2009 but by March 2010 they are already predicting a five-fold 
increase on the previous year with the Chilean earthquake in February expected to cost in excess of $8 bil-
lion (Benfield, 2009 cited in Warren [2]). 
In the past decade around 88,671 people died in Europe as a result of 953 disasters which affected more 
than 29 million people and cost losses of 269 US$ billion [2]. The economic costs of natural disasters within 
developed countries are more acutely felt due to the higher densities of population and the economic intensi-
ty with which the land is used. It therefore follows that in these highly developed areas there is an enhanced 
need for buildings and infrastructures to be prepared for the adverse effects of natural disasters and key 
  3 
among these are many of the public sector infrastructures and buildings that will support the immediate dis-
aster response and underpin the post disaster economic recovery of the region [3, 4]. 
The effects of the predicted natural disaster will vary from region to region depend on the locality of the 
area.  The most vulnerable area will be those located in coastal areas and within flood plains [2].  Storms, 
floods and heat waves are major threats to Europe.  In the US, severe weather events leading to flooding, 
storms, extreme heats, which resulting in increase deaths due to the effects of heat, and significant energy 
demands to supply air conditioning systems are the major threats.  Whereas in Australia, floods, storms, heat 
waves, droughts and bushfires are the major impacts of climate change which need property and infrastruc-
ture adaptations. 
If the governments are going to cope with natural disasters, it is necessary for the governments to develop 
sufficient technical adaptation capabilities and to have the human and financial resources to act on mitigating 
against actual and potential climate vulnerability [2].  The extent of adaptation needed to existing govern-
ment buildings and infrastructure will vary depending on location.  The effect of natural disaster will be felt 
in a number of areas that relate to the way the assets are used to support government services delivery [5, 6]. 
Organisational resilience can be achieved through risk assessment and the preparation of risk minimization 
and mitigation approaches.  This risk management approach is often termed disaster recovery planning, crisis 
management, business impact assessment or, more commonly, business continuity management.  It must be 
recognised within the context of natural disasters and climate change that the potential risk is quite uncertain 
in terms of both frequency and the extent of damage and that in order to address the risk mitigation and mon-
itoring strategies need to be researched and developed [2].  Such exertions can only be achieved if infor-
mation related to the climate change and natural disaster and its effects to the assets is properly collected, 
stored and maintained.  This information should then highly consider when making asset infrastructure plan-
ning in reducing the loss and damage to the assets. 
 
(2) Infrastructure Asset planning 
The term “public infrastructure” is defined as the basic physical structures needed for the delivery of pub-
lic services or other government functions.  Those services and facilities are necessary for an economy to 
function.  In other words, public infrastructure refers, but not limited, to the technical structures that support 
a society such as roads, bridges, water supply, sewers, power grids, airports, seaport, etc. [7-9].   
Technical infrastructure, often referred to as economic infrastructure, comprises the long-lived networks 
and capital-intensive and engineered structures directly supporting economic production.  It normally in-
cludes public utilities (water supply, energy, etc.), public works (roads, dams, etc.), transport (railways, 
ports, etc.), and sanitation systems (sewerage, solid waste collection, etc.).  The provision of environmental 
infrastructure and services includes the service for water supply, sanitation, drainage, and solid waste dispos-
al.  These infrastructure and services are the basic components, especially for urban areas, that are needed for 
economic growth and development [10].  
It is recognised that infrastructure displays the following characteristics [11]: a) capacity can only be ad-
justed in large, “lumpy” increments, b) high initial fixed costs and low marginal costs of supply, c) high sunk 
costs and the risk of stranded assets as conditions change, d) multiple users of the services spanning produc-
tion and final consumption, e) externalities not reflected in service charges that have attracted regulation, and 
f) scale and regulatory hurdles create long lead times for installing new capacity. 
Definition of infrastructure have been discussed, the next term to be discussed is asset planning. Asset 
planning can be defined as a comprehensive strategic plan to manage the assets in order to provide a standard 
of service that has been determined previously [12-14]. Asset Planning as part of the asset management cycle 
which is usually involve more than one type of assets, using a systematic approach, especially if the assets 
are intertwined with each other to provide the best service standards. International Infrastructure Manage-
ment Manual 2011 Edition [15], defines Asset Planning as: "a plan developed for the management of one or 
more assets, combined with the multi-disciplinary management techniques (including technical and finan-
cial) for effective and efficient asset life cycle in delivering certain service levels”.  
Asset Management Plan starting from strategic planning to operational planning. The term “strategic” is 
often described to cover strategic issues of long-term planning. On the other hand, the term “operational” is 
defined as operational planning undertaken to explain how to achieve the long-term plan. Grigg [16, 17] in-
troduced the Infrastructure Planning and Classification Models such as infrastructure planning stages from 
the policy planning, program planning, master planning, action planning, preliminary design and final design 
as shown in Figure 1. 
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Figure 1. Infrastructure Planning Classifications and Stages 
 
According to the Institute of Asset Management / the IAM [18] that there is a necessary connectivity be-
tween an organisation's strategic plan, including the government as a whole, what to do and given by the as-
set management in general, up to the level of daily routine in order to perform tasks and functions of the or-
ganisation. 
A series of activities carried out in the planning process consists of a logical link hierarchy that starts with 
defining policies (commitment and principles to do), strategies (the approach to be taken to achieve the ob-
jectives in the long term), goal (what you want to achieve) and a specific plan (determining who should do 
what, when and where). Proceed with the implementation of such actions that must be applied in asset plan-
ning. The implementation of these activities is organised by the role of the functions of each organisation 
which directed and controlled by the hierarchy of function-specific policies, strategies and service processes. 
It is also important to consider the values that belong to an organisation and its program priorities by taking 
into account possible risks (particularly natural disaster risks in this instance) should be consistently included 
in the planning and implementation of asset management activities. 
 
(3) Asset performance measurements 
In general, there are two approaches that are frequently used to measure performance of public organisa-
tions [19]. The first mode of analysis involves measuring service delivery performance characteristics using 
data from official archives of public agencies.  Sometimes called objective measures, these indicators are 
used to document such performance criteria as effectiveness, efficiency, and equity of policy inputs, outputs 
and outcomes.   
Sometimes closely associated with the production model in private sector, the objective performance 
measurement is arguably the most popular approach used in measuring the organisational performance of 
public sector agencies [20].  Imbaruddin’s [19] study found that efficiency and effectiveness constitute man-
agerial standards of performance, which guide the bureaucracy in the provision of public services.  Since 
these elements focus on the price and quantity of services delivered, it is in this area that hard data or objec-
tive indicators are most useful and most often used, and this is one of the reasons for the popularity of objec-
tive performance measurement in the public sector.  
The second measurement type is the subjective performance measurement.  This measurement evaluates 
the performance of government agencies using subjective indicators such as public services users’ satisfac-
tion towards the quality of public services delivered by the public entities. The increasing pressures on gov-
ernments around the world to adopt democratic practices in the 1980s made subjective indicators is im-
portant, such as citizen surveys to measure the performance of government.  Gathering and publicising pub-
lic opinions is significant in itself because it reflects the government’s adoption of democratic norms.  In ad-
dition, the process of asking citizens to express their views, as well as their opinions about performance of 
public organisation ‘may have critical behavioural ramifications’.  The citizens may be reassured that they 
are involved in managing public services and that the government is seriously concerned about their views 
[19]. 
Peters and Pierre [21] notes that in an environment where the general public increasingly demands quality 
services and a client focus, understanding client satisfaction becomes critical and therefore the opinions of 
clients or public service receivers need seriously to be taken into account. In addition, giving clients every 
chance to voice their opinions about service quality is particularly relevant in many public sector services, 
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which are monopoly suppliers and thus provide clients no exit opportunities.  It has also been pointed out 
that clients' opinions can be of assistance in understanding and establishing public needs, developing, com-
municating and distributing public services, and assessing the degree of satisfaction with services.  After all, 
Peters [21] argue that citizens are the main beneficiaries of public sector operations, therefore they should be 
involved in the process of performance evaluation in the public sector. 
Specifically for public asset, the Queensland Government has published best practice guideline for meas-
uring performance of public building namely the Building Asset Performance Framework (BAPF) [22] 
which provides government with a systematic approach to managing the performance of building assets to 
meet service delivery requirements. It establishes the broad scope and application of building asset perfor-
mance management, and the key principles and elements necessary for achieving effective management of 
buildings. Additionally, it focuses on having the necessary capability to assist in aligning the supply of 
building assets with demand in response to service delivery objectives and Queensland Government priori-
ties. The BAPF adopts a contemporary approach to performance management by including consideration of 
social and environmental aspects (including measurement related to natural disaster risks) as additional di-
mensions to the traditional functional. 
 
3. RESEARCH METHOD 
 
The first step of the study is to identify the natural disasters in Indonesia, their potential risks and their ef-
fects to public assets particularly infrastructure assets.  After that, this paper examines the Indonesian gov-
ernment asset planning practices. This paper then proposes alternative solution from literature and current 
research in asset management performance measurement in order to incorporate Indonesian natural disaster 
risk information into public asset management lifecycle where asset planning as the key entrance to the 
whole management processes. 
This study applies the Hoque’s [23] strategy in its methodology. The strategy used by Hoque [23] is rely-
ing on the “context” and “content” aspects of the institutional and strategic choice literatures.  Texts and 
contents from archival sources such as published annual reports and department web sites provided insightful 
and interesting findings. 
The Hogue’s study [23] which uses interpretive discourse analytical approach is used to explore the way 
in which the recent reform in the public sector related to asset management, especially asset planning, incor-
porate the natural disaster risk information that available regarding to public infrastructure in making asset 
decision.  The description of such discourses is restricted to the use of interviews; observations; and docu-
ment archival such as reports, papers, web sites and other published documents.  
A Case study in the Ministry of Finance Indonesia as the central government public asset manager and in 
5 (five) line ministries/governmental agencies as public asset users was used as the approach to achieved the 
research objective.  As mentioned before, the case study devoured three data collection techniques i.e. inter-
views, observations and document archival. 
Interviews and observation were conducted in early 2013 at “reconciliation event”.  Regarding this event, 
every semester and annually, public asset manager (i.e. The Ministry of Finance Indonesia) meets all public 
asset users (i.e. around 90 line ministries and government agencies) to reconcile their public assets data.  
This event called “reconciliation event”.  There are 10 participants selected from 5 line ministries and gov-
ernment agencies as an asset user based on their job responsibilities that related to public asset management. 
Those line ministries and government agencies are the Ministry of Manpower and Transmigration, the 
State’s Administrative Agencies, the Ministry of Energy and Mineral Resources, the National Search and 
Rescue Agency, and the National Nuclear Energy Agency.  From the Ministry of Finance as the asset man-
ager, two participants from technical budgeting and public asset management officers, two participants from 
middle level manager and one participant from management decision making.  The form of the interviews is 
semi-structured followed by telephone interviews to clarify unclear or more detailed questions. 
 
4. RESULT AND DISCUSSION 
 
(1) Natural disaster and natural disaster risk information in Indonesia 
Indonesia is an archipelago country which means majority of its territory is surrounded by sea.  Indonesia 
has around 17.508 islands (6.000 are inhabit) with total area of 1,919,440 km² consist of 1,826,440 km² of 
land and 93,000 km² of water) [24, 25].  In 2030, it is predicted that Indonesia will lose around 2,000 islands 
due to an increase of sea level.  Those islands have less than 20 cm height from the sea level.  South Sulawe-
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si province has 62,482.54 km² territories and around 85% of its territory is coastal lowland.  This geograph-
ical position exposes South Sulawesi as a high vulnerability to natural disasters.   
In the interviews, participants were asked about the natural disasters that frequently hit Indonesia.  Ac-
cording to the participants, those natural disasters incident are floods, severe droughts, tsunamis, earth-
quakes, volcanoes, landslides and forest fires.  These answer then validated with official written records from 
the Indonesian Meteorological and Geophysics Agency.  We then asked the participants of possible grounds 
that cause the disasters.  Response we received for this inquiry is that some of the disasters are strongly 
caused by illegal loggings, poor urban development planning and design, reclamation of coastal areas and 
improper waste management system.  We then conclude that those natural disasters that are strongly related 
to human activities are flooding, landslide, drought and forest fire.  In Indonesia there are two seasons i.e. 
rainy or wet season and dry season.  On wet season, start from October to March, flooding and landslides are 
happening almost everywhere in Indonesia.  On dry season, drought and forest fire take places in many re-
gion. 
On the other hand, the impact of those natural disasters are significantly severe and affecting the quality of 
life of the community.  According to interviewee, although there is no valid or exact data about financial 
loss, it is estimated that around Rp 20-25 billion (equal to US $2.8 million) loss per year caused by the 
flooding, landslides, droughts and forest fires.  This number is about 30% of total District Own-sources 
Revenue.  Whereas total life/death lost resulted from those disasters are around 3.000 death from 2000 to 
2009 (current population of South Sulawesi is 8,032,551 inhabit which means an increase of 522,847 inhabit 
compare to the 2009 population [26]). 
As a low coastal country, many of Indonesian areas (including its assets) are located on the coastal area or 
near the coastal.  These assets are including long-live infrastructure owned either wholly by the government 
or partially in partnership with the private sectors, such as transport infrastructure, energy and water supply 
infrastructure, government’s offices and some heritage buildings.  Those assets as the main backbone for 
public services delivery are potentially vulnerable to the impacts of natural disaster effects.  Early in 2013, 
Jakarta as the capital city of Indonesia was inundated.  Total flood losses that hit Jakarta and surrounding 
areas estimated to reach Rp32 trillion (US$ 32 million). It was revealed from the calculations carried by the 
National Search and Rescue Agency.  This calculation include potential lost in the greater Jakarta area (Ja-
karta, Bogor, Depok, Tangerang, and Bekasi) around Rp 7 trillion to Rp 8 trillion, and funding for the re-
gion's economic and infrastructure recovery, which is expected to reach 3 to 4 times. 
All of those findings above are showing that the vulnerability of Indonesia to natural disasters that im-
pacted to the community live and to the public infrastructure.  Information and predictions related to natural 
disasters are actually available, reasonably update and easily to be accessed from the Indonesian Meteoro-
logical and Geophysics Agency.  The data is available in a form of written/hard copy data, web access, short 
message service/SMS (for some instance), etc.  The example of information available through the Indonesian 
Meteorological and Geophysics Agency web site (www.bmkg.go.id) are: 
 
a) Meteorology 
Weather forecast (for Indonesian Capital City and its surrounding cities, for every Indonesian provinces); 
3 days and weekly weather prospect; Satellite and radar image; Wind forecast; Flooding potential; Tropical 
Cyclone; Forrest fires and Aviation weather 
 
b) Climatology 
Monthly Rain Information; Monthly rain forecast; Weather Season; Water Balance; Atmospheric Dynam-
ics; Potential Flooding; Analysis of Extreme Climatic Events; Standardized Precipitation Index; Climate 
Change Information; Sea Front Temperature Prediction Information; SO2 Information; NO2 Information; 
SPM Information; Rainwater Chemical Information; Ozone (O3) Information; Greenhouse Gas Information; 
Aerosol (PM10) Information; Volcano Dust Distribution Information; Information Distribution of Forest Fire 
Smoke; and Air Quality Database 
 
c) Geophysics  
Recent, current and potential earthquakes; Tsunami related information; Basis Point Network microgravi-
ty; Earth’s magnetic information; Thunder light storm information; Seismology information and Landslide 
information 
 
Based on the literature, a combination of improved data, multiple-scale modeling and better designed 
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monitoring will provide a high-quality database of information stored on asset inventory system.  The infor-
mation stored would therefore no longer be historical, but would represent the current and future condition 
that support the decision-making process including natural disaster related data. 
Previous study [27] also point out important information that should be gathered in asset identification in 
order to address, adopt and mitigate the natural disaster risks.  Those are: 
(i) Information	  related	  to	  the	  assets	  owned	  by	  an	  organisation,	  such	  as	  asset	  name,	  asset	   identifica-­‐tion	  code,	  asset	  ownership,	  ownership	  documentation,	  acquisition	  process,	  asset	  type,	  asset	  model,	  asset	  volume,	  asset	  serial	  number,	  asset	  specifications,	  purchase	  information,	  and	  if	  necessary	  as-­‐set	  pictures,	  etc.	  
(ii) Information related to the location of the assets, such as: coordinate, boundaries, slopes, asset move-
ments’, whether it is on the ground, underground, in the water, map visualisation, etc. 
(iii) Information related to asset’s condition, such as: physical conditions, economical conditions, functional 
conditions, etc. 
(iv) Information related to asset’s design. 
(v) Information related to asset’s maintenance procedure and process, such as: past maintenance, current 
maintenance, and future maintenance schedules, parties involved in the process, costs maintenance re-
lated, etc. 
(vi) Information related to asset’s performance measurements, both quantitative and qualitative performanc-
es. 
The information mentioned above is the standard information on current asset identification practice 
adopted by many organisations.  In order to address the climate change issue and natural disaster risks, addi-
tional information is needed.  Those are: 
(i) Information related to the impact of asset to the climate change and natural disaster, such as: energy 
consumption, water consumption, electricity consumption, carbon dioxide emission, greenhouse gas 
emission, pollution level, asset’s components/materials, carbon capture, etc.  
(ii) Information related to the effect of the climate change and natural disaster to the asset, such as: sea level, 
surroundings’ temperature, past, current and predicted weather extreme occasions, floodwise, landslides 
information, earth quake history and any other natural disaster records, etc. 
In order to materialised the concept of natural disaster related information as mentioned in number 7 and 8 
above, the Building Asset Performance Measurements developed by the Queensland Government [22] can 
be adopted and implemented in asset decision making processes particularly in asset planning.  Below is an 
asset planning practice in Indonesia. 
 
(2) Asset planning in Indonesia 
Based on the Regulation of the Minister of Finance No. 226/PMK.06/2011, public asset planning define as 
an activity of planning public asset demands connecting with the acquisition of assets in the past and the 
current circumstances as a basis for making asset decisions in the future.  The scope of planning for public 
asset regulated in this Ministerial Regulation are 1) Planning of the public asset procurement, 2) Planning of 
public asset maintenance, 3) Planning of public asset utilisation, 4) Planning of public asset hand over, and 
5) Planning of public asset disposal.  The objects of planning are 1) land, 2) building, 3) equipment and ma-
chinery, 4) roads, irrigations, and networks, 5) other fixed assets.  Preparation of the public asset planning is 
based on the strategic plan and operational plan of each Ministry/Government Agency, Asset Needs Stand-
ard.  This plan is subject to the availability of existing asset in the Ministry/Agency and availability of public 
fund. The plan shall be incorporated into 2 documents i.e. the State Asset Needs Plan made for a period of 5 
(five) years and Annual Asset Needs Plan made for a period of 1 (one) year. These 2 documents should be 
submitted by each Ministry/Government Agency. The documents then investigated and analysed by the 
DGSAM as public asset manager.  Based of the investigation and analysis, DGSAM then accept or reject the 
proposed plan. 
The State Asset Needs Plan and Annual Asset Needs Plan for the asset acquisition and maintenance of 
public assets that is approved by the DGSAM could result in capital expenditure items charged to State 
Budget yet subject to the availability of the state budget. Therefore, the asset planning should be developed 
in a comprehensive manner and integrated with other systems, especially with the state budget estimating 
system and also consider natural disaster risks.  Therefore, if the asset planning is comprehensively created 
and integrated with budgeting system, it will result in efficiency, effectiveness and optimisation of the state 
budget.  By planning the asset management as early as possible, it will potentially be creating more options 
to non-asset solutions by looking at other options to satisfy the needs of the line ministries/government agen-
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cies in performing their functions and duties.  Once this option is performed, followed by identification and 
analysis of the available assets options.  Before finalising asset decision process, it is necessary to employ a 
reliable decision making tools.  Developed tools and widely used in current practice are including life cycle 
cost analysis (LCCA), benefit-cost analysis (BCA), Multi-Criteria Decision Making (MCDM) as Analytical 
Hierarchical Process (AHP), and Fuzzy Logic.  As supporting tool, it is also commonly paired with a sensi-
tivity analysis to see the effect on government expenditures if option A or B to be taken. 
By planning the demands of public assets to meet and support the smooth delivery of public services, it is 
necessary to consider and take into account the duties and functions of each ministry/agency. Duties and 
functions are then aligned with the demands of public assets. The initial step in this alignment is to identify 
the core business and supporting business of each ministry/agency and identification of public asset which 
currently exists under the usage particular ministry/agency. From this step, it then can be adjusted for the 
demands of public asset and classification of core assets, additional assets and surplus assets, including the 
level of its utilisation. 
Unfortunately, according to interviewee from the DGSAM, in performing investigation and analysis of the 
planning documents from asset users, the natural disaster related information is not acknowledge yet.  Both 
parties, the asset manager and the asset users, do not provide and consider specifically the natural disasters 
data which available through the Indonesian Meteorological and Geophysics Agency. 
 
(3) Asset Performance Measurements in response to natural disaster risks 
Based on public asset management and budgeting system in Indonesia, the Ministries/Government Agen-
cies in Indonesia develop their planning, starts from the smallest unit of each organisation namely “author-
ised user of assets”. This planning process can be integrated with the Indonesian Asset Manager’s (Direc-
torate General of Asset Management/DGSAM under the Ministry of Finance Indonesia) road map which is 
also integrated with budgeting system towards an effective, efficient and optimised asset management in or-
der to achieve a reliable, transparent, understandable and accountable government’s budgeting system. The 
regulation for the Ministries / Government Agencies in Indonesia as public asset users to develop their pro-
gram plan according to their duties and functions are arranged in some legislations such as Government 
Regulation No. 6/2006 on the Management of State / Local Assets, Government Regulation No. 90/2010 on 
the Establishment of the Work Plan and Budget of the Ministry / Agency, Presidential Regulation No. 
73/2011 on State Building Construction, Ministerial Regulation No. 96/PMK.06/2007 of Procedure of Use, 
Utilisation, Disposal and Transfer of State Property, and other rules and regulations. 
In carrying out the functions of DGSAM as public asset managers, achieving efficiency, effectiveness and 
optimisation of the public asset becomes an important destination together with the achievement of increas-
ing the quality of public services. The tools used to achieve this goal are to consider the duties and functions 
of each Ministry / Agency; core and supporting assets; and optimisation of idle assets. 
More specifically, the efficiency is measured by aligning the Ministries/Government Agencies functions 
and duties with public assets needed to deliver public services. Based on the literature review, efficiency 
could be achieved either by: 
(i) Minimize input and still maintain output.  DGSAM as the manager of public asset, this can be per-
formed by minimizing the related budget expenditures in relation to capital expenditure for asset acqui-
sition and minimize maintenance expenditure while maintaining performance of ministries/agencies. 
The option of purchasing public asset can only be done as the last alternative from a number of possible 
scenarios. For this instance, there should be an in-depth study and examination before a decision is 
made to conduct a new procurement of asset. For maintenance expenditure, only perform at the most 
needed condition of the asset while maintaining performance of the asset. It should be noted that this is 
not necessarily delaying the maintenance process because it will resulted in the depreciation of the asset 
(functional, physical and economical depreciation). 
(ii) Maintaining input but yet retains to maximize output. This can be done while maintaining capital ex-
penditure and maintenance expenditure that had been issued by the government but on the other hand 
increases output. 
(iii) By minimizing input and maximizing output at the same time. The efficiency is measured by aligning 
the ministries/agencies core functions with public assets. It requires standardisation on public asset to 
separate core assets and supporting assets to run a particular government function. Recently, the Minis-
try of Finance Indonesia issued standardisation to land and / or buildings for government organisation to 
deliver their functions and duties. In relation to asset optimisation, the Ministry of Finance Indonesia 
enforced Regulation of the Minister of Finance No. 250/PMK.06/2011 to manage idle asset that allo-
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cated in asset users.  This regulation rules that every idle asset under the asset users must be hand over 
to the asset manager. 
As mentioned before that in order to materialised the concept of natural disaster related information, the 
Building Asset Performance Framework (BAPF) developed by the Queensland Government [22] can be 
adopted and implemented in asset decision making processes particularly in asset planning.  The BAPF is a 
Queensland Government best practice guideline that provides departments with a systematic approach to 
managing the performance of building assets to meet service delivery requirements. It establishes the broad 
scope and application of building asset performance management, and the key principles and elements nec-
essary for achieving effective management of buildings. Additionally, it focuses on having the necessary ca-
pability to assist in aligning the supply of building assets with demand in response to service delivery objec-
tives and Queensland Government priorities.  The BAPF not only adopts a contemporary approach to per-
formance management by including consideration of social and environmental aspects as additional dimen-
sions to the traditional functional but also financial performance assessment approach. The BAPF comple-
ments the Maintenance Management Framework (MMF), the Capital Works Management Framework 
(CWMF) and the Strategic Asset Management Framework in promoting best practice building asset man-
agement within the Queensland Government. 
An indicator in BAPF that addresses the environmental issues is “Environmental Impact” indicator which 
consist of: 
• Impact of building asset on environment.  Qualitative and quantitative assessment based on depart-
ment-specific measures. Measurement of this indicator can be split between presence of hazardous mate-
rials/site contamination issues (Asbestos, Sewage and contaminated water, Hazardous chemicals, Odours 
and fumes, Land contamination and other (provide details)) and consumption of energy and water. 
• Environmental rating system assessment. Description of environmental rating system used to evaluate the 
environmental impacts of the building asset and the rating achieved.  This rating reflecting achievement 
in meeting the objectives and specific criteria of a particular environmental rating system suitable to the 
type of building asset and the department’s and Government’s priorities. 
To satisfy the needs for natural disaster risks information, the BAPF could be modify by add additional 
information related to natural disaster histories and forecasts such as information on meteorology, climatol-
ogy and geophysics.  All this information could cover natural disaster related risks toward public asset and 
infrastructure before managing the risks.   
It is necessary to generalise, cross-reference and uniform risks toward the management of public asset. 
Both prevention and response measures must be based on a correct risk identification and analysis. There is a 
considerable lack of knowledge about how to design such analysis. In order to be sensitive to natural disaster 
events, it is useful to define model terms of reference for DGSAM as the public asset manager and for line 
ministries/governmental agency as asset users, as well as indicators for validating the risks and the manage-
ment of the risks. 
 
5. CONCLUSION 
Considering the risks involved in infrastructure asset management due to natural disaster events, there 
should be a performance measurement which not only identify the risks but also calculate and manage the 
risks. Information on the infrastructure performance measurement is used as one source in asset deci-
sion-making process which incorporated into public asset planning documents. 
A key element of performance measurement is to ensure that provides set services where each service has 
very specific targets in regards to timeliness, quantity, quality, cost and risks. The performance measure-
ments activities are measured on how well it achieved these set targets. In addition to these, it is also im-
portant to carried out customer and employee surveys. 
This study recommend establishing consultation mechanisms between asset manager and asset users as 
information generators and users in order to define the basic information needs and the manner in which the 
data is used. These mechanisms could be concretised through agreements on the inter-connectivity of the 
information in various environments, and by avoiding informational duplication and incompatibility. This 
information should be transferred into asset planning documents. The fact is that the considerable disaster 
vulnerability of public goods is to a large extent the result of weaknesses in infrastructure maintenance and 
rehabilitation. But at the same time, it is necessary to conduct disaster vulnerability studies and implant reha-
bilitation programs with which to reduce risk to critical infrastructure in asset planning. 
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